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In recent years, more and more domestic loader manufacturers use multi-gear 
power shift transmission with three-element torque converter transmission, which 
enhances the loader’s ability to adapt complex and changeable load. But in the actual 
driving, the frequent change of the gear and more stalls choice distract the driver's 
attention, increasing the labor intensity and reducing the actual operating efficiency. 
To improve efficiency, eliminate different driver differences and better play the loader 
transmission performance, this paper brings up the control scheme of combining the 
automatic transmission technology and multi-gear power shift transmission, based on 
theoretical analysis, computer simulation, hardware and software development and 
bench test, to expand the research of the gear shift rule of the loaders’ automatic 
transmission and the development of the electronic control unit.  
First, this paper introduces the loaders existing transmission system and analyses 
the co-operating characteristics of the engine and the torque converter. It is the basis 
for the later study of shift rule; testing the manual shift implementing agencies signal, 
which provides a basis for subsequent development. According to analyzing the 
loaders operating process and summarizing the operating characteristics, the paper 
studies the design and functional requirements of the loader automatic transmission 
system. Using the method of fuzzy control does research on the commutation function. 
The focus points of this paper are the gear shift rule of the automatic transmission 
system and its implementation. 
Then, based on theory of car driving, this paper introduces the shift rule which 
aims to gain the best power, let adjacent to the intersection of the two tranches of 
traction characteristics as the shift points.Consider the original characteristic curves of 
the torque converter and set the minimum threshold value 0.75 as the high zone 
















simulation model and Matlab/Stateflow established shift logic control module to 
simulate the two shift rules.On this basis,combined with the driver’s driving styles 
research on new shift rule. 
Third, developing automatic transmission control system in accordance with the 
shift strategy application PLC mentioned above, both in its hardware and software 
design. The hardware design includes the selection of the PLC, I/O address 
assignment and sensor signal acquisition; software design includes the design of the 
main program, the design of the sampling procedures and human-computer interface 
design. 
Finally, the automatic shift control unit is tested on the engineering mechanical 
transmission test bench in the the Xiamen Engineering Technology Center, the results 
show that the automatic gear shift rule is effective and feasible. 
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